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KHOI U/HACH TRUNG THAT TREN PET/CT
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Prognostic Value of Tumor-to-Mediastinal Lymph Node SUVmax

Ratio on PET/CT in Predicting Nodal Metastasis in Patients with
Non-Small Cell Lung Cancer

NGHIEN CUUKHOA HOC

Nguyén Vin Thing*, Ping Duy Cuwong*, Nguyén Vin Khai*

SUMMARY Objective: This study aimed to evaluate the prognostic value of
the tumor-to-mediastinal lymph node SUVmax ratio (T/LN SUVmax)
compared to the standalone lymph node SUVmax in predicting mediastinal
lymph node metastasis in patients with non-small cell lung cancer (NSCLC).

Methods: A retrospective descriptive study was conducted on 74
NSCLC patients who underwent whole-body 18F-FDG PET/CT prior
to surgery, followed by tumor resection and mediastinal lymph node
dissection. A total of 311 mediastinal lymph nodes were identified on
PET/CT, of which 178 showed increased FDG uptake. For each suspicious
lymph node, both the node’s SUVmax and that of the primary tumor
were recorded to calculate the T/LN SUVmax ratio. Receiver operating
characteristic (ROC) analysis was used to compare the diagnostic
performance of T/LN SUVmax versus lymph node SUVmax alone and to
determine the optimal cut-off values.

Results: Among the 178 FDG-avid lymph nodes, 32 (17.98%)
were confirmed as metastatic by histopathology. The median SUVmax of
metastatic nodes was 6.14, significantly higher than that of non-metastatic
nodes (3.14; p < 0.01). A strong correlation was observed between lymph
node and tumor SUVmax in metastatic nodes (rs = 0.69; p < 0.001),
compared to a weaker correlation in non-metastatic nodes (rs = 0.27;
p = 0.001). The T/LN SUVmax ratio showed superior discriminatory
performance, with an optimal cut-off value of 2.45, achieving a sensitivity
of 86.3%, specificity of 93.7%, and area under the ROC curve (AUC) of
0.931 (p < 0.001). In contrast, lymph node SUVmax alone, with a cut-
off of 4.77, provided a higher sensitivity (93.8%) but lower specificity
(76.7%), with an AUC of 0.877 (p < 0.001).

Conclusion: The T/LN SUVmax ratio demonstrated significantly
higher accuracy than lymph node SUVmax alone in predicting mediastinal
lymph node metastasis in NSCLC. A cut-off value of 2.45 offers high
specificity while maintaining acceptable sensitivity. T/LN SUVmax is a
reliable and promising parameter that should be considered in lymph node
staging using PET/CT.

Keywords: Tumor-to-lymph node SUVmax ratio, PET/CT, non-small
*Khoa Y hoc hat nhan - Bénh vién
Ung buou Ha Noi

cell lung cancer.
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. DAT VAN DE

Ung thw phdi khong t& bao nhd (UTPKTBN) la mot
nhém ung thw biéu mé cé tinh khdng ddng nhét, véi cac
dac diém sinh hoc va tién lwgng khac nhau [1]. Viéc
phan loai mé hoc va phan giai doan bénh dong vai trd
then chét trong viéc xay dwng chién lwoc diéu tri va dw
doan tién lwgng cho bénh nhan UTPKTBN. Chup PET
v&i 8F-fluoro-deoxy-glucose (FDG) két hop véi CT (PET/
CT) la phwong phap chdn doan hinh &nh chuyén hoéa da
tré thanh coéng cu thiét yéu trong danh gia giai doan bénh
& bénh nhan UTPKTBN. Phwong phap nay gilp xac dinh
chinh xac vi tri gidi phu, cai thién phan giai doan, dac
biét 1a d6i v&i hach trung that va phat hién di cin xa tiém
4n. Ngoai ra, PET/CT con cung cép thdng tin tién lwong,
theo déi dap (rng diéu tri va phat hién tai phat sau diéu tri.
Co s& str dung FDG-PET trong ung thw hoc la dwa trén
kha nang do duoc sy gia tang chuyén héa glucose cla té
bao ung thw. Gia tri hap thu tbi da (SUVmax) Ién hon 2.5
thwong duwgec xem la ngwdng nghi ngd ac tinh [2, 3]. Tuy
nhién, nhiéu nghién ctru da chi ra ring cé thé gap cac két
qua dwong tinh gia (do viém hodc cac bénh lanh tinh) va
am tinh gia (do u ac tinh cé chuyén héa thap) trong danh
gia tén thuwong phdi. Ngoai ra, sw hap thu FDG khong chi
xay ra & té bao ung thw ma con & céac thanh phan khac
nhw t& bao viém, t& bao xo, t& bao mién dich... Do d9, gia
tri SUVmax c6 thé bi anh hwéng béi cac yéu t viem, hoai
t&r hay phan &ng mién dich tai chd. Nhiéu nghién ctru da
cho thdy SUVmax ctia u nguyén phat cé lién quan dén
nguy co di can hach trung that & bénh nhan UTPKTBN
giai doan |. Tuy nhién, viéc chan doan di can hach van
dbéi mé&t voi thach thire do ty 1& dwong tinh gid con cao.
Do d6, mot sb tac gia da dé xuét siv dung gia tri SUVmax
cao hon nguéng truyén thdng 2,5 hoac str dung ty sb
SUVmax u nguyén phat/hach (T/N SUVmax) dé tang do
chinh xac trong viéc tién doan di can hach.

Il. DOl TWVQNG, PHWPONG PHAP NGHIEN CUrU
1. P6i twong nghién ciru

Téng s 74 bénh nhan chan doan UTPKTBN duwoc
chup PET/CT tai Khoa Y hoc hat nhan - bénh vién Ung
bwdu Ha Noi tir 12/2021 dén thang 12/2024.

- Tiéu chuén Iwa chon:

+ Beénh nhan dwgc chan doan xac dinh 1a UTPKTB

+ Bénh nhan duwgc chup PET/CT trong vong 1
thang trwdc phau thuat

+ Sau chup PET/CT, bénh nhan dwoc phau thuat
cat u kém nao vét hach trung that

- Tiéu chuén loai triv:
+ Beénh nhan méc cac bénh ly ndng két hop.
+ Bénh nhan dong méc tir 2 loai ung thw tré 1én.

+ Bénh nhan c6 dwdng mau cao = 11,1 mmol/l
trwéc chup PET/CT.

+ Bénh nhan khéng déng y tham gia nghién ctru,
thong tin khong day du.

2. Phwong phap nghién ctru
Thiét ké nghién ctru: Nghién clru md ta cat ngang
Phuong phéap thu thap sé liéu: Hoi ctru

Quy trinh chup PET/CT: Bénh nhan dwgc nhin an it
nhét 6 gi® trwdc khi chup, glucose mau trwdc chup khéng
vuot qua 11,1 mmol/l, liéu '®F-FDG tiém tinh mach 0,14
-0,15 mCi/kg. Sau khi tiém "®F-FDG, bénh nhan nam nghi
ngoi trong phong cho, sau 45- 60 phat, bénh nhan dwoc
ghi hinh PET/CT toan than trén hé thdng may PET/CT
cla hang GE. Két qua sau khi chup sé& dwoc x& ly béng
phan mém chuyén dung, duoc doc va théng nhét béi 2
bac sy chuyén khoa Y hoc hat nhan.

Bién sé: Cac thong tin vé& tudi, gi6i, loai giai phau
bénh, SUVmax clia u, SUVmax cta hach. Hach dwong
tinh trén PET/CT dwoc dinh nghia la hach cé mic hép
thu FDG cao hon bé mau trung that.

Xt ly s6 ligu: Cac sb liéu dwoc théng ké va phan
tich bang phan mém SPSS 25. Cac bién dinh lwong
dwoc biéu dién dwsi dang sb trung binh + do léch chuén
v&i bién phan bd chuén, hodc dwéi dang sé trung vi véi
bién phan bd khéng chuén. Str dung kiém dinh t-test dé
so sanh 2 trung binh, Mann - Whitney test dé so sanh 2
trung vi. S& dung hé sb twong quan Spearman véi cac
gia tri bién dinh lwong khéng tuan theo quy luat chuan,
biéu db ROC dé& tinh d6 nhay, do dac hiéu.
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ll. KET QUA
Ddac diém chung cta bénh nhan nghién ctu

Bang 1. Dic diém tubi va gi&i

Gigi S6 BN (n) Ty 1é (%) Tuéi trung binh p
Nam 35 473 63,8+8,3
0,39
NG 39 52,7 61,9+ 10,5
Téng 74 100 62,8+9,5

M6 bénh hoc

5%

95%

mUTBMtuyén mUTBMvay

Biéu dé 1. Dac diém mé bénh hoc

Nhan xét: Tudi trung binh gitta 2 nhém nam va ni*  nhém ung thw biéu mé tuyén (chiém dén 95%), nhém
khéng c6 sy khac biét. Cac bénh nhan trong nghién ctru ung thw biéu md vay chi chiém 5%.
chti yéu c6 két qua mé bénh hoc clia u nguyén phat thudc

So sdnh mirc d6 hap thu FDG tai u nguyén phét va hach

Bang 2. Mirc do hap thu FDG tai u nguyén phat va hach

Nhém hach di can Nhém hach khéng di can
(N =32) (N=146) P
Trung vi SUVmax khéi u 12,61 (8,93 — 16,54) 12,94 (8,57 — 24,35) 0,29
Trung vi SUVmax hach 6,14 (3,49 - 7,71) 3,18 (2,34 — 10,98) < 0,01
Trung vi T/LN SUVmax 2,09 (1,56 — 3,56) 3,61(1,5-8,53) <0,01

Nhan xét: SUVmax cta khéi u nguyén phéat khéng qua trung vi SUVmax cao hon dang ké va cé y nghia
c6 sy khac biét gitba 2 nhdm hach. Tuy nhién nhém hach thc“'mg ké. Ti s& T/LN SUVmax & nhém hach di can thap
di c&n c6 murc d6 hdp thu FDG cao hon rd rét, thé hién hon dang ké so v&i nhém hach khéng di can.
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SUVhach
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Nhan xét: O nhém hach khéng di c&n, SUVmax
gitra khéi u nguyén phat va hach c6 méi twong quan yéu
véi hé sb twong quan r.=0,27 (p = 0,001). Ngwoc lai, &

nhom hach khéng di can
R Linear = 0.139
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Biéu do 2. Biéu dé twong quan SUVmax cta u nguyén phat va hach khéng di cin

nhom hach di can
R? Linear = 0.339
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Biéu dd 3. Biéu dd twong quan SUVmax u nguyén phat va hach di cin
nhém hach di can, mirc dd hap thu FDG twong quan chét

ché véi mirc hap thu FDG cta khdi u nguyén phat thé
hién qua hé sb twong quan r.=0,68 (p <0,001).
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So sdnh dé nhay, dé dac hiéu cia SUVmax don thuén véi ti s6 T/LN SUVmax

Str dung SUVmax don thuén

1.0

0.8 : I

ol

Sensitivity

0.2

0.0 0.2 0.4 0.6 0.8 1.0
1 - Specificity

Diagonal segments are produced by ties.

Nhan xét: Biéu d6 dwong cong ROC sir dung 0,877, ngudng cut — off cia SUVmax hach 1a 4,77 cho
SUVmax ctia hach dé chan doan phan biét hach di can dd nhay 93,8%, dé dac hiéu 76,7% (p < 0,001).
va hach khoéng di can. dién tich dwéi dwong cong la

St dung i sé T/LN SUVmax

ROC Curve
1.0 [, | —]

0.8

0.6

Sensitivity

0.4

0.2

0.0
0.0 02 0.4 0.6 0.8 1.0

1 - Specificity

Nhan xét: Biéu dd dwdng cong ROC sir dung tisd  ngudng cut — off ctia ti s& T/LN SUVmax 1a 2,45 cho do
T/LN SUVmax dé& chdn doan phan biét hach di cdn va  nhay 86,3 %, d6 dac hiéu 93,7 % (p < 0,001).
hach khong di can, dién tich dwéi dwong cong la 0,931,
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ROC Curve
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Nhan xét: cd SUVmax hach va ti s& T/LN SUVmax
déu c6 gia tri d& phan biét hach di cin va khong di can,
tuy nhién ti s6 T/LN SUVmax c6 khad nang phan biét tét

IV. BAN LUAN

Mec dé hap thu FDG, méi twong quan giiva
SUVmax u nguyén phat va hach

Mirc dd h&p thu FDG clGa u nguyén phat gitra 2
nhém hach kha déng déu, khéng c6 sy khac biét nao
dang ké cho thay cé sw chénh léch vé gia tri SUVmax
gitra 2 nhdm. Tuy nhién, mirc dd hép thu tai hach thi co
sw khac biét dang ké, voi gia tri SUVmax & nhém hach di
can cao hon cé y nghia so v&i nhom hach khéng di can.
Diéu nay néi 1én mac du déu cé hinh anh tang hép thu
FDG trén PET/CT, van c6 khoang cach nhét dinh vé mic
d6 hép thu gitra 2 nhém. Mét sb nghién clru cla cac tac
gia ciing cho thay diéu twong tw, nhw cla tac gid Koksal
nghién ctru trén 81 bénh nhan cho théy nhém hach di can
c6 SUVmax cao hon [4], hay tac gid Kazuyoshi thi thay
chup PET/CT hai thoi diém c6 thé thay ré sw khac biét vé
SUVmax gitra 2 nhém hach [5]. Khi so sanh tinh twong
quan cho thay, du cling tang hép thu FDG trén hinh anh
PET/CT, gia tri SUVmax ctia nhém hach di can c6 méi
twong quan ch&t ché véi SUVmax cta khdi u nguyén
phat hon la nhdm hach khéng di can.

hon v&i do dac hiéu cao hon va dién tich dwéi duwdng
cong I&én hon (p < 0,001).

Do nhay, d6 dic hiéu cia ti sé6 T/LN SUVmax véi
SUVmax don thuan

PET/CT hién la cong cu hang dau dé chan doan giai
doan ung thw phdi khéng t& bao nhd, d&c biét la trong
danh gia di can hach trung that. Théng thwéong, cac hach
cé mirc d6 hap thu FDG cao hon bé mau trung that sé
dwoc tinh la dwong tinh trén PET. Tuy nhién, trong mot
sb trwong hop, i 1& dwong tinh gid van kha nhiéu. Trong
nghién ctru cla chung toi, véi nhirng hach da dwoc coi la
dwong tinh trén PET/CT thi van chi c6 32/178 (17,98%)
hach that sy di can trén md bénh hoc. Trén biéu do
ROC, ngudng cut-off chi sé SUVmax hach 1a 4,77 c6 thé
cdi thién doé nhay, do dac hiéu khi chan doan hach kha
nhiéu. M6t s nghién clru cling ting hd viéc nang nguéng
SUVmax cao hon dé phan biét hach di can va hach
khéng di can [6]. Tuy nhién, khi nang ngudng SUVmax
cao hon co thé cai thién do dac hiéu nhwng dé nhay sé
gidm, tir d6 c6 thé gay két qua am tinh gia trong mét sb
trwong hop. Vi vay, ching toi str dung thém chi sé T/LN
SUVmax, |a thwong sé gitra SUVmax clia u va SUVmax
ctia hach. Két qua cho thay chi s6 T/LN SUVmax c6 thé
cai thién do dac hiéu khi danh gia hach so v&i st dung
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SUVmax don thuan. Biéu d ROC ciing chi rd khi st
dung chi s6 T/LN SUVmax, dién tich dwdi dwéng cong
cao hon so v&i stru dung SUVmax don thuan. Két qua
nay twong ddng véi két qua nghién clru cla nhiéu tac gia
khac trén thé gioi [7,8,9]. Bac biét, tac gid Yusuf con chia
bénh nhan thanh cac nhém nguy co thap va cao dwa trén
chi s6 T/LN SUVmax, va thdy nhém nguy co cao c6 tién
lwong thoi gian séng khéng bénh kém hon ré rét [10].

TAI LIEU THAM KHAO

V. KET LUAN

Qua nghién ctru, chung toi thy cac hach dwong
tinh trén PET/CT van cé mire do dwong tinh gia kha cao.
Viéc nang ngwdng SUVmax cao hon co thé bd sét mot
sb trwong hop hach di can that sw. Viéc st dung chi sb T/
LN SUVmax c6 thé cai thién dd d&c hiéu so véi SUVmax
don thuan trong chan doan hach trung that ma van gir
dwoc dd nhay cao.
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TOM TAT

Muc tiéu: Nghién ctru nhdm dénh gia gia tri tién luong cua ti sé hip thu FDG t6i da giita khdi u nguyén phat va hach trung
that (T/LN SUVmax) so v6i SUVmax hach don thuin trong viéc du doan di can hach trung thit & bénh nhan ung thu phéi khong
té bao nho (UTPKTBN).

Poi twgng va phuong phap: Nghién ctru mé ta, hdi ciru trén 74 bénh nhan NSCLC da dugc chup PET/CT toan than trudce
phiu thuat va tién hanh cit u kém nao vét hach trung thit. Téng cong 311 hach lympho trung thit dwoc ghi nhan trén PET/CT, trong
d6 178 hach c6 tang hap thu FDG. Vi mdi hach nghi ngd, SUVmax ctia hach va khéi u nguyén phat dwoc ghi nhan dé tinh ti s6
T/LN SUVmax. Phan tich ROC duogc st dung dé so sanh gia tri chin doan cua T/LN SUVmax va SUVmax hach don thuin, nhdm

xac dinh ngudng cut-off t6i uu.

Két qua: Trong 178 hach tang hép thu FDG, c6 32 hach (17,98%) dugc xac dinh la di cdn qua mo6 bénh hoc. Trung vi
SUVmax ctia nhém hach di can 1a 6,14, cao hon dang ké so v&i nhom khong di can (3,14; p < 0,01). Nhom hach di cén ciing cho
thdy mbi twong quan chit ché hon giita SUVmax hach va u nguyén phat (r,=0,69; p <0,001) so v6i nhom khong di cin (r = 0,27;
p=0,001). Ti s6 T/LN SUVmax thé hién hiéu qua phan biét vuot trdi, véi ngudng cut-off toi wu 1a 2,45, dat d nhay 86,3%, do dic
hiéu 93,7%, va dién tich dudi dudng cong (AUC) 12 0,931 (p < 0,001). Trong khi d6, SUVmax hach don thuin véi ngudng cut-off
4,77 dat d¢ nhay 93,8% nhung d¢ dac hiéu chi 76,7%, AUC = 0,877 (p < 0,001).

Két ludn: Ti $6 T/LN SUVmax c6 d6 chinh xac cao hon rd rét so véi SUVmax hach don thuan trong du doan di can hach
trung that & bénh nhan UTPKTBN. Ngudng cut-off 2,45 cho théy kha ning dy doan hach di cin véi do dic hiéu cao trong khi van
giit dugce do nhay tot. T/LN SUVmax la mot chi s6 dang tin cdy, nén dugc can nhic ap dung trong dénh gia giai doan hach bang
PET/CT.

Tir khod: SUVmax u/hach, PET/CT, ung thw phéi khéng té bao nho
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